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In the electrolyzers the ordinary multiple system was used. The anodes had a surface of 75x60 cm. and were 2.5 cm. thick. Concrete tanks were used; their dimensions were 256 cm. long, 85 cm. wide, and .67 cm. deep (about 9 ft. long, 3 ft wide, and 2 ft. deep.) Circulation was effected by overflow from cell to cell. The cathodes were thin electrolyt-ically made sheets of copper. For 24 cells connected in series, the voltage varied from 6 to 10 volts, the current was 500 amperes. The copper was deposited in a coherent, although not dense form; it was sufficiently adherent, but was more crystalline than the copper of copper refineries. Between 2 and 2.25 grams of copper were produced per ampere-hour, while the theoretical value is 2.36 grm. A small amount of CuCl2 in the electrolyte is sufficient to account for this difference from the theoretical value.
The proportion of nickel and copper in the fresh electrolyte applied to the cells was the same as in the anodes, as the electrolyte was made from the copper-nickel shot, which in its chemical composition was identical with the anodes. The electrolyte was a mixture of Cu2Cl2, NiCl2, NaCl, and FeCl2. After electrolysis in the copper cells, the proportion of nickel to copper in the issuing electrolyte was 80 to 1. The cathodes were recovered from the cells after three or four weeks. While the copper thus produced was not dense and of a very crystalline structure, a single melting process was sufficient to change it into commercial metal. The silver in the anodes passed completely over to the cathodes, but the copper-nickel alloy was very poor in silver. The anode scrap was returned to the furnace.
The electrolyte issuing from the cells and deprived of most of the copper, still contained about 1 part of copper to 80 parts of nickel; this remaining 1.25 per cent, of copper was chemically precipitated by treating the electrolyte issuing from the copper cells, with sodium sulphide and then filtering off the precipitated cuprous sulphide.
The solution then consisted of a mixture of NiCl2, NaCl, and a small amount of FeCl2. This solution was then treated with some of the chlorine gas from the nickel cells, in order to oxidize the ferrous chloride of ferric chloride. By means of sodium hydroxide the iron was then removed from the solution. After the removal of the ferric hydroxide, the solution is a mixture of NiCl2 and NaCl, and was then, evaporated. In this way it was brought to such a concentration that the total sodium chloride separated out. The solution then contained only NiCl2, and while still hot, it was flowed into the nickel electrolyzers. In these cells nickel was deposited on the cathodes and chlorine released at the anodes;
NiCl2 +electric current =Ni-f CL
The chlorine so produced was conducted to the shot tower to react with more of the copper-nickel alloy. The solution as it became impoverished in nickel chloride was returned to the evaporator.for which Monel Metal is adapted.
